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CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. §1 19 to Swiss 
Application 1745/01 filed in Switzerland on 21 September 2001, and as a 
continuation application under 35 U.S.C. §120 to PCT/CH02/00519 filed as 
an International Application on 20 September 2002 designating the U.S., 
the entire contents of which are hereby incorporated by reference in their 
entireties. 

[0002] This application corresponds to commonly assigned U.S. 
Patent Application entitled "RAISING WHEEL CHAIR," Serial No. 

(Attorney Docket No. 032553-040), which is filed on even 

date herewith and which is hereby incorporated herein by reference in its 
entirety. 

BACKGROUND 

[0003] A raising wheel chair is disclosed which includes a wheel 
frame, a raising or erecting frame, and a lifting device capable of adjusting 
the height level of the raising frame, both in the sitting and in the standing 
position of the user of the raising wheel chair. US Patent No. 4,076,304 
describes a raising wheel chair with a wheel frame and a raising or 
erecting frame. The erecting frame is provided with a seat, a back rest and 
foot rests. Both in the sitting position and in the standing position of the 
user the back rest is kept in upright position by a parallelogram lever. On a 
transfer from the sitting position to the standing position of the user the foot 
rests are moved downward and come to rest on the floor. Also the raising 
wheel chair according to US Patent No. 4,623,194, which has a somewhat 
different mechanism functions in the same way. 



[0004] US Patent No. 4,054,319 discloses a motorized raising chair 
on which the feet of the user rest on a platform of the chassis both in the 
sitting position and in the standing position. This has the advantage that 
also in the standing position the user can move around with the wheel 
chair. 

[0005] WO 01/8721 9 discloses a wheel chair for use by disabled 
persons. It has an electrical lifting device which extends from the front 
region of the wheel frame to the front region of the raising frame and 
serves for aiding the person to stand up. In order to stand up the user of 
the chair must glide forward on the seat and remove his feet from the 
footrest. Operation of the lifting device provides first a slight tilting and 
then an upward movement of the seat to assist the person to stand up. 
This assisting device is not suitable for users of wheel chairs, e.g. 
tetraplegics, who are more than only handicapped in walking. 

[0006] The disclosures of all of the foregoing patent documents are 
hereby incorporated by reference in their entireties. 

[0007] Raising wheel chairs on the market permit the user not only to 
move from a sitting position to a standing position, but also permit vertical 
lifting when the user is in the sitting or the standing position. For this 
purpose a lifting device is provided with which the raising frame can be 
lifted in the sitting position as well as in the standing position. The lifting or 
lowering of the sitting or standing level can substantially increase the 
freedom of action of the user of the wheel chair. It permits the user to 
reach for objects located in elevated shelves. This obviates costly 
renovation of his house or apartment. However, these wheel chairs have 
several disadvantages. They are not permitting driving around in the 
standing position, because of the danger of overturning. A further 
disadvantage of certain wheel chairs is that on lifting a backward 



movement takes place. This may prevent overturning, but makes it difficult 
or impossible to take objects from an elevated shelve. A further 
disadvantage of prior art wheel chairs is their limited capability to move 
over obstacles or to maneuver in narrow space. Finally it may be 
mentioned that on prior art raising wheel chairs the lifting device can 
require much space and makes it difficult to obtain access to important 
parts, (e.g., the batteries) of the raising wheel chair. 

SUMMARY 

[0008] An improved raising wheel chair is disclosed. 

[0009] An exemplary raising chair is disclosed wherein the lifting 
device extends from the front region of the wheel frame to the front region 
of the raising frame and is of such a construction that on a lifting operation 
the raising frame is moved both upward and forward. In this way the user is 
moved closer to the objects of interest and can easily get access to them. 
In this way the user of the wheel chair will be in a position to carry out work 
which with prior art raising chairs cannot or only with difficulties can be 
carried out. This advantage of the raising wheel chair is highly rated by 
ergotherapists. 

[0010] Another advantage of the raising wheel chair is that parts, such 
as batteries and motors, located in the wheel frame will be easily 
accessible after the raising frame has been lifted or put into the standing 
position. 

[001 1] The front edge of the seat can be located at a distance from 
the axis around which the seat is rotated on rising, so that on rising the 
user is moved by this distance in forward direction. In this way the user of 
the wheel chair is moved still closer to the objects of interest and can grip 
them with still more ease. This design provides also for a good 



biomechanical adaption of the raising mechanism. This advantage is 
considered important by physiotherapists. 

[0012] The lifting device can comprise on each side of the chair 
telescopic guide means. This results in a particular stable construction. If 
the telescopic guide means are arranged such that they have a forward 
inclination from bottom to top, the front wheels can be located close to the 
middle wheels which results in a reduction of length and consequently 
provides for better maneuverability of the wheel chair. The wheel frame 
can be provided with drive means for middle wheels. Such a middle wheel 
drive has substantial advantages, such as providing good maneuverability 
and permitting easy overcoming of obstacles. 

[0013] The raising chair can comprise a knee restraint with means to 
move it forward when a raising motion of the raising frame takes place. 
This contributes substantially to the comfort of the user of the wheel chair, 
because it prevents overly tight fitting of the knee restraints on standing up 

[0014] The knee restraint can be located on a downward extending 
tilting fever which is coupled to the raising frame. In this way the desired 
movement of the knee restraint on standing up and sitting down can be 
obtained with simple means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] An embodiment will now be described with reference to the 
drawing, wherein: 

[0016] Fig. 1 shows an exemplary raising chair in sitting position with 
the seat on the lowest level, 

[0017] Fig. 2 shows the raising chair of Fig. 1 after it has been moved 
with the lifting device to a higher level, 



[0018] Fig. 3 shows the raising chair on the higher level as in Fig. 2, 
but in upright or standing position, and 

[0019] Fig. 4 shows a schematic representation of the positions of 
Fig.1 and 3. 

DETAILED DESCRIPTION 

[0020] The raising chair as disclosed in theTigs. 1 to 4 is also subject 
of the aforementioned copending U.S. application. The raising chair of Fig. 
1 comprises substantially a wheel frame 1 1 , a raising frame 21 , and a 
lifting device 29. The wheel frame can be provided with the middle wheel 
drive as described for example in WO 96/15752, the disclosure of which is 
hereby incorporated by reference in its entirety. The wheel frame 11 
comprises two front wheels 13, two motor driven middle wheels 15 and a 
rear wheel 16. 

[0021] The raising frame 21 , which in details can be designed as in 
the prior art, comprises a seat support 18, on which the seat 17 is located, 
and a backrest support 19, on which a backrest 20 is located. The seat 17 
can comprise a two-piece pillow. The foot rest assembly 23 with the 
footrest 24 is pivotally connected to the raising frame 21 at 22. The front 
edge 26 of the seat 17 is located at a distance a above the axis 22, so that 
on standing up, the user of the wheel chair is moved forward by this 
distance (fig. 4). Further, a knee restraint 25 is provided, which is located 
on a tilding lever 27 coupled to the raising frame 21. On standing up of the 
user the tilding arm 27 moves the knee restraint 25 forward to prevent 
excessive pressing of the knee restraint 25 on the legs of the user. 

[0022] Of importance is the lifting device 29 with which the level of the 
raising device 21 above ground can be varied. From the drawing the 
particular design of the lifting device 29 is visible. The lifting device 29 
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extends from the front region of the wheel frame 1 1 to the front region of 
the raising frame 21. The lifting device 29 is inclined so that the front 
wheels 13 can be located close to the middle wheels 15, but still permitting 
the necessary maneuvering space for the front wheels. This arrangement 
5 provides on a lifting motion the movement of the lifting frame 21 in an 

upward and forward direction, so that the user of the wheel chair is moved 
without problems close to the desired objects. 

[0023] In Fig. 4 the extent of the forward movement caused by the 
lifting device 29 is designated by b. 

10 [0024] The lifting device 29 comprises on each side of the chair 

telescopic guide means 31 having a forward inclination from bottom to top. 

[0025] Summarizing the following can be stated: The raising wheel 
chair comprises a lifting device 29 with telescopic guide means 31 . With 
the lifting device 29 the raising frame 21 can be moved up and down both 

15 in sitting and in standing position. It is therefore possible to vary the level of 

the seat 27 or the footrest 24. Thanks to the tilted arrangement of the 
telescopic guide means 31 the user of the chair will, on an upward 
movement, also be moved closer to the objects of interest. The inclined 
arrangement of the telescopic guide means 31 provides also room for the 

20 front wheels 1 3 and permits a short length of the raising wheel chair. 

[0026] It will be appreciated by those skilled in the art that the present 
invention can be embodied in other specific forms without departing from, 
the spirit or essential characteristics thereof. The presently disclosed 
embodiments are therefore considered in all respects to be illustrative and 
25 not restricted. The scope of the invention is indicated by the appended 

claims rather than the foregoing description and all changes that come 
within the meaning and range and equivalence thereof are intended to be 
embraced therein. 



